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This study is concerned with the manner in which motorists react when part of the road 
network is reduced in capacity. It is concerned with the habits associated with finding a 
route and choosing a mode. 
Knowledge of motorists’ responses is important in light of the increasing incidence of 
reductions in road capacity, due to road capacity being reallocated to other modes.  
Examples include pedestrianization, and the installation of bus lanes or street running light 
rail. Capacity is also reduced when infrastructure fails because of natural or man-made 
actions or lack of action. Authorities must ensure that traffic can cope with the disruption 
that reducing capacity brings, whether caused intentionally or unexpectedly. It has been 
noticed that traffic reduces after an incident of reduced road capacity, but only to the 
extent it needs to do so. The results of this study suggest a hypothesis to explain this 
observation.   
The field study described in this thesis consisted of a qualitative survey of motorists who 
drove along Epping Road in Lane Cove, Sydney, Australia, both before and after the 
reduction in capacity which occurred after the opening of the Lane Cove Tunnel in 2007.  
The motorists described their travel behaviour in relation to Epping Road.  From their 
descriptions of their propensity to switch routes during the course of their trip, two 




The route switching hypothesis posits that a minority of motorists have a habit of changing 
routes to avoid the delays they encounter. They may change their route before the journey 
starts or while the journey is underway. The minimal chaos hypothesis states that: 
Route switching by a percentage of motorists, in combination with other motorists 
leaving the route or changing their time of travel, results in changes which tend 
towards the minimum necessary required to avoid on-going disruption.  
The variations in the motorists’ mode use habits can be explained by their level of travel 
competence, which is defined by this study as the ability to make informed choices 
between the available modes. This is achieved by acquiring both trip planning 
competencies and trip execution competencies.  The thesis gives examples of the range of 
competencies required for the modes in widespread use in Sydney.  It also gives an example 
of how enhanced travel competence affected travellers in a incident of reduced road 
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ALICE was beginning to get very tired of sitting by her sister on the bank and of having 
nothing to do: once or twice she had peeped into the book her sister was reading, but it 
had no pictures or conversations in it, “and what is the use of a book,” thought Alice, 
“without pictures or conversations?” 








Acknowledgements ............................................................................ iii 
Publications ....................................................................................... vii 
Contents .............................................................................................. xi 
Figures .............................................................................................. xxi 
Maps ............................................................................................... xxiii 
Tables .............................................................................................. xxiv 
Definitions ...................................................................................... xxvii 
Chapter 1 Introduction ..................................................................... 1 
1.1 Reductions in road capacity ...................................................................... 1 
1.1.1 Introduction .................................................................................................................. 1 
1.1.2 Definitions ..................................................................................................................... 5 
1.1.3 Synonyms....................................................................................................................... 6 
1.1.4 Types of reductions in road capacity ......................................................................... 6 
1.2 Statement of the problem ........................................................................ 12 
1.2.1  What is the problem? ................................................................................................. 12 
1.2.2  Significance of the problem ...................................................................................... 13 
1.2.3 Selected areas of concern .......................................................................................... 15 
1.3  Researcher’s personal interest ................................................................. 21 
1.3.1   Tasman Bridge ............................................................................................................ 21 
1.3.2   Highway capacity reduction report .......................................................................... 22 
1.4  Changes in Australia since 1998  ............................................................. 23 
1.5  Research questions .................................................................................. 23 
1.5.1 Objectives .................................................................................................................... 23 
1.5.2 Research questions ..................................................................................................... 24 
1.5.3 Limitations ................................................................................................................... 25 
xii 
 
1.6  Structure of thesis  ................................................................................... 25 
1.6.1  Introduction ................................................................................................................ 25 
1.6.2  Review  ........................................................................................................................ 26 
1.6.3 Data collection ........................................................................................................... 26 
1.6.4  Analysis ........................................................................................................................ 26 
1.6.5  Contribution to sustainability  ................................................................................. 27 
1.6.6  Conclusion .................................................................................................................. 27 
Chapter 2  Reducing Road Capacity in the Literature .................. 29 
2.1.  Introduction ............................................................................................. 29 
2.2  Historical examples of reducing road capacity ....................................... 30 
2.2.1  Road closures for environmental reasons – pre-twentieth century .................... 30 
2.2.2  Road closures for environmental reasons – mid-twentieth century ................... 32 
2.2.3  Other ways in which road capacity is reduced ...................................................... 33 
2.3  Some studies of reductions in road capacity ........................................... 34 
2.3.1  Introduction  .............................................................................................................. 34 
2.3.2  Traffic engineering and reduced road capacity - the Highway Capacity Manual  . 34 
2.3.3  Reductions in road capacity at roadworks ............................................................. 35 
2.3.4  Early behavioural studies .......................................................................................... 37 
2.4 The highway capacity reduction report .................................................. 38 
2.4.1 Introduction ................................................................................................................ 38 
2.4.2 Why traffic disappears ............................................................................................... 39 
2.4.3 Change of flow with the passage of time ............................................................... 40 
2.4.4 Theoretical aspects .................................................................................................... 41 
2.4.5 Overall findings .......................................................................................................... 43 
2.4.6  Modelling and reductions in road capacity ............................................................ 45 
2.4.7  Response to the highway capacity reduction report ............................................. 46 
2.4.8  Further studies of reducing road capacity .............................................................. 47 
2.4.9 Other evidence ........................................................................................................... 49 
2.5  Methodological issues ............................................................................. 50 
2.5.1  Limitations in possibilities for data collection ....................................................... 50 
2.5.2  Limitations of data actually collected ...................................................................... 51 
2.5.3  Limitations in methodology ..................................................................................... 53 
2.5.4 Attitudinal data ........................................................................................................... 54 
2.6  Illustrative examples and case studies .................................................... 56 
2.6.1  Introduction ................................................................................................................ 56 
2.6.2  Attitudinal data ........................................................................................................... 56 
2.6.3  Selection of illustrative examples ............................................................................. 57 
2.6.4  Swanston Street, Melbourne, Australia  .................................................................. 58 
2.6.5  Auckland, New Zealand  .......................................................................................... 61 
2.6.6  Hammersmith Bridge, London ................................................................................ 68 
xiii 
 
2.7 Current knowledge of reduced road capacity ......................................... 73 
2.7.1   Traffic flow .................................................................................................................. 73 
2.7.2   Other aspects .............................................................................................................. 73 
2.7.3   Gaps in knowledge ..................................................................................................... 75 
2.8  Summary .................................................................................................. 77 
Chapter 3  The Need for Travel, Life Events and Habits ................ 79 
3.1  Introduction ............................................................................................. 79 
3.2  Need to make trips .................................................................................. 80 
3.2.1  Introduction ................................................................................................................ 80 
3.2.2  Qualitative surveys of the necessity for driving ..................................................... 82 
3.2.3  Quantitative surveys of the need for car trips ........................................................ 84 
3.3  Life events ................................................................................................ 87 
3.3.1  Introduction ................................................................................................................ 87 
3.3.2  Definition .................................................................................................................... 88 
3.3.3  Life events and travel behaviour .............................................................................. 90 
3.3.4  Characteristics of reduced road capacity as a life event ........................................ 94 
3.4  Explanations of behaviour ...................................................................... 97 
3.4.1  Introduction ................................................................................................................ 97 
3.4.2  Planned behaviour ...................................................................................................... 97 
3.4.3  Unplanned behaviour ................................................................................................ 99 
3.4.4  Combining planned and unplanned behaviour .................................................... 100 
3.5  Habit ....................................................................................................... 102 
3.5.1  Introduction .............................................................................................................. 102 
3.5.2  Definition of habit ................................................................................................... 102 
3.5.3  Further characteristics of habits ............................................................................. 105 
3.5.4  Validity of habit hypothesis .................................................................................... 112 
3.5.5  The importance of habit .......................................................................................... 114 
3.5.6  Measurement of habit .............................................................................................. 116 
3.5.7  Habits with respect to travel behaviour ................................................................ 123 
3.6  The place of habits in the life event of reduced road capacity .............. 124 
3.7  Summary ................................................................................................. 125 
Chapter 4 Traffic on Epping Road  ............................................. 129 
4.1  Introduction ............................................................................................ 130 
4.2  The Epping Road corridor and the Lane Cove Tunnel scheme ........... 131 
4.2.1  Epping Road ............................................................................................................. 131 
4.2.2 Greater Sydney Orbital Network ........................................................................... 131 
xiv 
 
4.2.3  Lane Cove Tunnel and associated works ............................................................. 133 
4.3  Principal events ...................................................................................... 135 
4.4  Changes to Epping Road  ..................................................................... 136 
4.4.1  Introduction .............................................................................................................. 136 
4.4.2  Reduction in width of Epping Road ..................................................................... 137 
4.4.3  Intersection layout ................................................................................................... 141 
4.4.4  Signals and signal timings ....................................................................................... 141 
4.4.5  Provision for buses .................................................................................................. 142 
4.4.6  Provision for cyclists and pedestrians ................................................................... 143 
4.4.7  Provision for goods vehicles banned from the Lane Cove Tunnel ................. 146 
4.4.8  Capacity in Epping Road corridor ........................................................................ 146 
4.5  Reactions to the proposed changes on Epping Road  .......................... 148 
4.5.1  Introduction .............................................................................................................. 148 
4.5.2  Narrowing of Epping Road ................................................................................... 149 
4.5.3  Changes to junction layouts ................................................................................... 150 
4.5.4  Provision for non-car modes ................................................................................. 150 
4.5.5  Involvement of private enterprise ......................................................................... 151 
4.6  Traffic data pre-Lane Cove Tunnel ....................................................... 153 
4.6.1 Introduction .............................................................................................................. 153 
4.6.2 All motor vehicles .................................................................................................... 153 
4.6.3 Cyclists ....................................................................................................................... 154 
4.6.4 Pedestrians ................................................................................................................ 154 
4.7 Traffic data post-Lane Cove Tunnel ..................................................... 154 
4.7.1 Introduction .............................................................................................................. 154 
4.7.2 All motor vehicles .................................................................................................... 155 
4.7.3 Buses .......................................................................................................................... 155 
4.7.4  Cyclists ....................................................................................................................... 156 
4.7.5 Pedestrians ................................................................................................................ 156 
4.8  Traffic data as at 2011/2012 ................................................................... 157 
4.8.1 All motor vehicles .................................................................................................... 157 
4.8.2 Buses .......................................................................................................................... 158 
4.8.3 Cyclists ....................................................................................................................... 158 
4.8.4 Pedestrians ................................................................................................................ 159 
4.8.5 Rail ............................................................................................................................. 159 
4.8.6 Indicative flows ........................................................................................................ 160 
4.9 Further developments along the Epping Road corridor ....................... 160 
4.10 Trends in traffic ...................................................................................... 161 
4.10.1 All motor vehicles .................................................................................................... 161 
4.10.2 Buses .......................................................................................................................... 162 
4.10.3 Cyclists ....................................................................................................................... 163 
4.10.4 Pedestrians ................................................................................................................ 163 
xv 
 
4.10.5 Overall trend ............................................................................................................. 163 
4.11  Summary ................................................................................................. 164 
Chapter 5 Methodology and Data Collection  ............................. 167 
5.1  Introduction ............................................................................................ 168 
5.1.1 Choice of methodology ........................................................................................... 168 
5.1.2 Field study site .......................................................................................................... 169 
5.1.3  Research limitations ................................................................................................. 169 
5.2  Methods .................................................................................................. 170 
5.2.1  Qualitative methods ................................................................................................. 170 
5.2.2  Interviews .................................................................................................................. 170 
5.2.3  Other sources of attitudinal data ............................................................................ 171 
5.2.4 Analysis ...................................................................................................................... 172 
5.2.5 Ethics ......................................................................................................................... 172 
5.3  Selection of respondents ......................................................................... 177 
5.3.1  Sampling frame ......................................................................................................... 177 
5.3.2 Criteria for selection ................................................................................................. 177 
5.3.3  Sample size ................................................................................................................ 178 
5.3.4 Amendments to methods and procedures ........................................................... 179 
5.4 Recruitment of motorists ........................................................................ 179 
5.4.1 Introduction .............................................................................................................. 179 
5.4.2 Timing of approach – general ................................................................................ 180 
5.4.3 Publicity ..................................................................................................................... 181 
5.5  Attitudinal data – solicited opinions ...................................................... 184 
5.5.1 Amendments to proposed selection procedure for interviewees ...................... 184 
5.5.2  Interviewees .............................................................................................................. 184 
5.5.3 Other sources of opinions ...................................................................................... 186 
5.5.4 Interview results ....................................................................................................... 186 
5.6  Attitudinal data – unsolicited sources of opinions ................................. 188 
5.6.1  Introduction .............................................................................................................. 188 
5.6.2 Sydney Morning Herald Lane Cove Tunnel forums ................................................ 190 
5.6.3 NRMA Epping Road shared use path forum ...................................................... 191 
5.6.4 Citizens Against Road Rip-offs (CARR)............................................................... 191 
5.6.5 Cycling forums .......................................................................................................... 192 
5.6.6 Other sources of unsolicited opinions .................................................................. 193 
5.7  Summary ................................................................................................. 193 
xvi 
 
Chapter 6 Attitudes to the Epping Road Corridor and ................ 199 
Behaviour Changes 
6.1  Introduction ........................................................................................... 200 
6.2 Individual story summaries ................................................................... 201 
6.2.1 Introduction .............................................................................................................. 201 
6.2.2  Interviewee IN1 ....................................................................................................... 202 
6.2.3  Interviewee IN2 ....................................................................................................... 202 
6.2.4  Interviewee IN3 ....................................................................................................... 204 
6.2.5  Interviewee IN4 ....................................................................................................... 205 
6.2.6  Interviewee IN5 ....................................................................................................... 208 
6.2.7  Interviewee IN6 ....................................................................................................... 208 
6.2.8  Interviewee IN7 ....................................................................................................... 209 
6.2.9  Interviewee IN8 ....................................................................................................... 211 
6.2.10  Interviewee IN9 ....................................................................................................... 212 
6.2.11  Interviewee IN10 ..................................................................................................... 212 
6.3  Overview of interviewees’ travel behaviour ........................................... 213 
6.3.1  Introduction .............................................................................................................. 213 
6.3.2  Route.......................................................................................................................... 213 
6.3.3  Mode .......................................................................................................................... 214 
6.3.4  Time of travel ........................................................................................................... 215 
6.3.5  Manner of driving .................................................................................................... 216 
6.3.6  Origins and destinations ......................................................................................... 216 
6.4 Results of the interviews ........................................................................ 217 
6.4.1 Introduction .............................................................................................................. 217 
6.4.2 Themes discussed .................................................................................................... 218 
6.5     Lane Cove Tunnel  ................................................................................ 222 
6.5.1  Introduction .............................................................................................................. 222 
6.5.2  Opposition to the Lane Cove Tunnel................................................................... 222 
6.5.3  Support for the Lane Cove Tunnel ....................................................................... 226 
6.6  Design of reconfigured Epping Road  .................................................. 227 
6.6.1  Introduction .............................................................................................................. 227 
6.6.2  Narrowing of Epping Road ................................................................................... 227 
6.6.3  Bus facilities .............................................................................................................. 229 
6.6.4  Cycle facilities ........................................................................................................... 231 
6.6.5  Traffic signals ........................................................................................................... 233 
6.6.6  Extra lanes at intersections ..................................................................................... 233 
6.7  Traffic ..................................................................................................... 234 
6.7.1  Introduction .............................................................................................................. 234 
6.7.2  Initial effects ............................................................................................................. 234 
6.7.3  Volume of private motor vehicles and congestion ............................................. 235 
xvii 
 
6.7.4  Volume of other modes .......................................................................................... 237 
6.7.5  Flow-on effects ......................................................................................................... 237 
6.8  Benefits from changes to Epping Road ................................................ 238 
6.8.1  Benefits ...................................................................................................................... 238 
6.8.2  Beneficiaries .............................................................................................................. 241 
6.8.3  Benefit mechanism ................................................................................................... 243 
6.9  Responsibilities ..................................................................................... 244 
6.9.1   Introduction .............................................................................................................. 244 
6.9.2   Responsible bodies ................................................................................................... 244 
6.9.3   Mechanisms of responsibility ................................................................................. 245 
6.10  Affective reactions ................................................................................. 249 
6.10.1  Introduction .............................................................................................................. 249 
6.10.2  Frustration ................................................................................................................. 250 
6.10.3  Anger .......................................................................................................................... 251 
6.10.4  Morality ...................................................................................................................... 251 
6.10.5  General attitude ........................................................................................................ 252 
6.11  Route ...................................................................................................... 252 
6.11.1  Introduction .............................................................................................................. 252 
6.11.2  Route choice.............................................................................................................. 253 
6.11.3  Devising a route ........................................................................................................ 253 
6.11.4  Timing of route decisions ....................................................................................... 256 
6.12  Mode ...................................................................................................... 257 
6.12.1  Introduction .............................................................................................................. 257 
6.12.2  Modes used in addition to cars ............................................................................... 258 
6.12.3  Reasons for choice of modes ................................................................................. 259 
6.12.4  Amount of experience of other modes ................................................................. 263 
6.12.5  Selection of mode ..................................................................................................... 264 
6.12.6  Other users ................................................................................................................ 264 
6.13  Time  ...................................................................................................... 266 
6.13.1  Introduction .............................................................................................................. 266 
6.13.2  Time of travel ............................................................................................................ 266 
6.13.3  Peak and off-peak travel .......................................................................................... 267 
6.13.4  Elapsed time .............................................................................................................. 269 
6.14  Origin and destination .......................................................................... 270 
6.14.1  Viability of origins and destinations ...................................................................... 270 
6.14.2  Relevance of Lane Cove Tunnel to trips .............................................................. 271 
6.15 Style of driving ........................................................................................ 271 
6.15.1 Introduction .............................................................................................................. 271 
6.15.2 Changes due to the layout of Epping Road ......................................................... 272 
6.15.3 Speed .......................................................................................................................... 272 
xviii 
 
6.16  First research question .......................................................................... 273 
6.16.1 Introduction .............................................................................................................. 273 
6.16.2 Categories of reactions ............................................................................................ 274 
6.16.3 Timing of reactions.................................................................................................. 275 
6.14.4 Habits ........................................................................................................................ 276 
6.16.5 Life events ................................................................................................................. 280 
6.17 Summary ................................................................................................ 283 
Chapter 7 Consequences of Route Switching with Respect ....... 287 
 to Reduced Road Capacity 
7.1  Introduction ........................................................................................... 287 
7.1.1 Scope of chapter ...................................................................................................... 287 
7.1.2 Acceptable volume of traffic .................................................................................. 288 
7.1.3 Disappearing trips .................................................................................................... 289 
7.1.4 Identifying these trips .............................................................................................. 289 
7.2     Epping Road motorists’ choice of route ............................................... 289 
7.2.1  Introduction .............................................................................................................. 289 
7.2.2  Principal route .......................................................................................................... 290 
7.2.3  Selection from a palette of routes.......................................................................... 291 
7.2.4 Route switching ........................................................................................................ 292 
7.2.5 Random use of network.......................................................................................... 293 
7.2.6 Electronic aids .......................................................................................................... 294 
7.3  Habitual nature of flexibility in route choice ........................................ 295 
7.4  Observed propensity to switch routes ................................................... 296 
7.5  Route switching hypothesis................................................................... 297 
7.6  Minimal chaos hypothesis ..................................................................... 299 
7.6.1  Introduction .............................................................................................................. 299 
7.6.2  Motorists who do not change route ...................................................................... 299 
7.6.3  Motorists who make significant changes to their route ..................................... 300 
7.6.4 Fine tuners ................................................................................................................ 300 
7.6.5 Statement of hypothesis .......................................................................................... 301 
7.6.6 Other types of reduction in road capacity ............................................................ 302 
7.6.7 Other switching behaviour ..................................................................................... 302 
7.7  Second research question ...................................................................... 303 
7.8  Summary ................................................................................................ 305 
Chapter 8  Implications for Sustainability .................................... 307 
8.1 Introduction ........................................................................................... 308 
xix 
 
8.2  Sustainable transport ............................................................................. 309 
8.2.1 Definition .................................................................................................................. 309 
8.2.2 The feasibility of sustainable transport systems ................................................... 312 
8.3 Existing urban passenger transport modes ........................................... 316 
8.3.1 Introduction .............................................................................................................. 316 
8.3.2 Advantages of private motor vehicles for individuals......................................... 316 
8.3.3 Problems posed by the private motor vehicle for society .................................. 319 
8.3.4 Problems posed by other modes ............................................................................ 320 
8.3.5  Practical perspectives ............................................................................................... 323 
8.4 Reducing road capacity ......................................................................... 324 
8.4.1 Implications for sustainability in the general case ............................................... 324 
8.4.2 Additional consequences ......................................................................................... 328 
8.4.3 Implications for sustainability in the Epping Road area ..................................... 330 
8.4.4 Timing of alterations in travel behaviour.............................................................. 334 
8.5 Travel competence ................................................................................ 336 
8.5.1 Introduction .............................................................................................................. 336 
8.5.2 Travel competence – definition and description ................................................. 342 
8.5.3 The importance of travel competence .................................................................. 343 
8.5.4 Specific travel competencies ................................................................................... 344 
8.5.5 Selected competencies in greater detail ................................................................. 349 
8.5.6 Acquiring travel competence .................................................................................. 354 
8.5.7 Mutual understanding between users of different modes .................................. 355 
8.5.8 Travel competence and sustainability .................................................................... 359 
8.6 Travel competence and reducing road capacity ................................... 359 
8.6.1 Introduction .............................................................................................................. 359 
8.6.2 Brisbane Riverside Expressway, Queensland ....................................................... 360 
8.7 Summary ................................................................................................ 362 
Chapter 9  Conclusion ................................................................... 365 
9.1 Summary of work ................................................................................... 365 
9.2  Main findings ........................................................................................ 367 
9.3  Limitations and level of confidence ...................................................... 368 
9.4  Innovatory aspects of this study ............................................................ 369 
9.5  Recommendations for further work ...................................................... 370 





A  Cycle and Pedestrian Counts on Epping Road  .................................... 401 
B Documents ............................................................................................. 419 
B-1  Template letter of introduction ............................................................................. 419 
B-2 Template consent form ........................................................................................... 423 
B-3 Description of the research .................................................................................... 427 
B-4 Demographic details of interviewees .................................................................... 431 
B-5 Thank you letter to interviewees ........................................................................... 435 





1.1  Categories into which an incident of reduction of road capacity falls ................... 9 
1.2 Iron Bridge, Exeter, England .................................................................................... 10 
1.3 Hay Street, Sydney ....................................................................................................... 10 
1.4 Earthquake damage on Bridge Street, Christchurch, New Zealand .................... 11 
1.5 Pitt Street Mall, Sydney  .............................................................................................. 11 
1.6  Electric trams on George St West, Sydney .............................................................. 16 
1.7  The Tasman Bridge in Hobart .................................................................................. 22 
 
2.1  Julius Caesar’s ban on wheeled traffic in the centre of Rome .............................. 31 
 
3.1  Frequency of life events from a study of South Yorkshire households .............. 92  
3.2  Ajzen’s Theory of Planned Behaviour ..................................................................... 98 
3.3  Triandis’ Theory of Interpersonal Behaviour ....................................................... 101 
3.4  Process model of making choices by weak and strong habit individuals .......... 111 
 
4.3   Epping Road at Tantallon Road intersection ........................................................ 139 
4.4 Epping Road at Stringybark Creek ......................................................................... 139 
4.5   Reinstated right turn from Epping Road into Parklands Avenue ...................... 140 
4.6   Reinstated right turn from Epping Road into Centennial Avenue .................... 140 
4.7   Separate provision for pedestrians and cyclists on Epping Road ...................... 144 
4.8   Shared use path on Epping Road in Lane Cove ................................................... 144 
4.9  Cameraygul Bridge and bus interchange, Lane Cove ........................................... 146 
 
5.1  Press release issued by the University of Technology, Sydney asking for  ....... 195 
volunteers for the Epping Road study 
5.2  Study website’s home page  ..................................................................................... 196 
5.3  Extract from the CARR website ............................................................................. 197 
 
6.1 Advice on the use of electronics to avoid toll roads  ........................................... 225 
 
7.1 Conceptual model of disappearing traffic .............................................................. 302 
8.1  Aspects of sustainability and their relationship to each other. ........................... 310 
xxii 
 
8.2  The eight Australian capital cities’ motorized passenger task ............................ 317 
8.3  An example of ignorance of the Sydney rail network ......................................... 339 
8.4  Information sources available at Sutherland station ............................................ 341 
8.5 Riverside Expressway in Brisbane above Bicentennial Bikeway ........................ 361 
 
9.1   Conceptual model of disappearing traffic ............................................................. 368 
 
A.1 Residential development overlooking the junction of Mowbray Road ............ 406 
West and Epping Road  
A.2  Epping Road shared use path sloping down to the junction with  ................... 406 
Mowbray Road West  
A.3  Epping Road shared use path viewed from surveying position in .................... 407       
Turrumbarra Park 
A.4  Surveyor at the count site near the junction with Mowbray Road West  ......... 411 
A.5 Number of cyclists for each hour on Epping Road 16/11/2011 ...................... 413 
A.6  Access to Riverview business park from Epping Road ...................................... 414 
A.7  University of Technology, Sydney press release for the Epping Road ............. 417 
cycle and pedestrian count 
 





1.8 Google Maps live traffic report for Epping Road, Sydney ................................... 24 
(25/9/2013) 
 
2.2  Central Melbourne ...................................................................................................... 58 
2.3  Lake Road, Auckland .................................................................................................. 63 
2.4  Relationship of Lake Road to central Auckland ..................................................... 64  
2.4  Hammersmith Bridge and surrounding area ........................................................... 70 
 
4.1  Epping Road corridor, Lane Cove and adjacent roads ...................................... Rear 
4.2  Sydney motorway network, including Sydney Orbital Network (SON) ........... 132 
 




2.1  Possible responses to reduced road capacity .......................................................... 44 
2.2  Incidents of reallocation of road space which include a qualitative aspect ........ 57 
to the study 
2.3  Changes in trip making behaviour, Swanston Street motorists ........................... 61 
2.4  Proposed responses to congestion or delays on Lake Road, Auckland, 2010 ... 66 
 
3.1  Examples of potential life events which may affect travel ................................... 89 
 
4.1  Summary of events culminating in the modification of surface roads in ......... 137 
the Lane Cove Tunnel (Epping Road) corridor  
4.2  Capacity for motor traffic in the Epping Road corridor (measured in lanes) .. 148 
4.3  Tolls on the Sydney Orbital Network (passenger vehicles) ................................ 152 
4.4 Weekday traffic volumes by selected vehicle classification on Epping  ........... 153 
Road, east of Mowbray Road West, 2000 
4.5   Two-way a.m. peak hour average hourly flows at selected points ..................... 155 
4.6 Indicative traffic flows in the Epping Road corridor, 2011 ................................ 160 
4.7   Weekday scheduled public buses in the Epping Road corridor ........................ 162 
 
5.1   Demographic details of interviewees at the time of their interview .................. 185 
5.2   Social media examined for insights into the use of the narrowed ..................... 190 
Epping Road  
 
6.1   Interviewees’ reported travel behaviour changes after narrowing of ................ 214  
Epping Road 
6.2 Themes of interest to respondents ................................................................. 220-221 
6.3 Potential habitual behaviour amongst interviewees ............................................. 280 
6.4 The narrowing of Epping Road as a life event ..................................................... 281 
 
8.1  Travel competencies for the most widespread private modes of .............. 345-346 
 transport in Greater Sydney 
8.2  Travel competencies for the most widespread public modes of ............... 347-349  




9.1 Innovations from this thesis .................................................................................... 369 
9.2 Contributions to knowledge .................................................................................... 369 
9.3 Extensions to existing knowledge ........................................................................... 370 
9.4 New definitions ......................................................................................................... 370 
 






AADT (average annual daily total) – the total annual flow of traffic divided by the 
number of days in the year to give the average flow per day.   
affective – relating to feelings or emotions 
bus only lanes – for the exclusive use of buses 
bus lanes – lanes open to taxis, hire cars, motorcycles, cycles, emergency vehicles and 
special purpose vehicles operated by or under the direction of Roads and Maritime 
Services.  
CBD – central business district 
Cityrail – operator of passenger rail services in Greater Sydney at the time of the study 
Connector Motorways Pty Ltd (formerly Lane Cove Tunnel Company) – consortium 
of companies which won the right to build, maintain and operate the Lane Cove Tunnel 
for 30 years. 
Cross-City Tunnel (CCT) – road tunnel passing under the central business district of the 
City of Sydney, linking the western edge of the CBD and the eastern suburbs. 
cycle lane – on-road lane for the use of cyclists 
EIS (Environment Impact Statement) – Lane Cove Tunnel and Associated Road 
Improvements: Environmental Impact Statement; published by Sinclair Knight Mertz in October 
2001; contained a proposal for a scheme, which was accepted with slight amendments; and 
an explanation  of the history of the concept. 
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EM1-EM18 – codes assigned to people who responded by e-mail to publicity in the press 
local to Epping Road about the field study. 
Epping Road corridor – the combination of the Lane Cove Tunnel and the stretch of 
Epping Road in Lane Cove between the Gore Hill Freeway and the Lane Cove River. 
expressway – divided roadway with full or partial access control, and traffic signals or 
grade separated interchanges.  Designed for a running speed of 40-50 m.p.h. with 
interruptions to free-flow kept to a minimum.  Does not carry as much traffic as a freeway, 
nor have as wide a right of way. Pedestrian traffic and access from abutting property 
prohibited.  Primary purpose is to carry long distance traffic (SATS, vol. 1,  p. III-2). 
FEIT – Faculty of Engineering and Information Technology (at the University of 
Technology, Sydney) 
freeway – divided roadway with complete access control, and grade separated 
interchanges.  Designed for large volumes of free-flowing traffic at speeds of 40-60 m.p.h.  
Pedestrian traffic and direct access from abutting property prohibited.  Primary purpose is 
to carry long distance traffic (SATS, vol. 1,  p. III-2). 
HCR report – Traffic Impact of Highway Capacity Reductions: Assessment of the Evidence.  This is 
the report produced by the Transport Studies Unit of the Economic and Social Research 
Council of the United Kingdom government for the Department for Transport and 
London Buses.  It is the seminal report in this field. 
Hillsbus – bus operator which services the Hills district in north-west Sydney. 
IN1-IN10 – codes assigned to motorists who were interviewed for the field study. 
xxix 
 
Joint Select Committee on the Cross-City Tunnel (JSCCCT) – parliamentary 
committee made up of members of both the upper and lower houses of the parliament of 
NSW, drawn from Labor, Liberal and independent groupings, whose job it was to look 
into the problem with the Cross-City Tunnel.  The committee also looked into the Lane 
Cove Tunnel (q.v.). 
Lane Cove Tunnel (LCT) – final link in the Sydney Orbital Network (q.v.).  It was built 
by Connector Motorways Pty Ltd (q.v.) but did not achieve the predicted flow of traffic and 
was sold to Transurban Ltd (q.v.). 
Lane Cove Tunnel Action Group (LCTAG) – coalition of 15 groups drawn from the 
residential, commercial and industrial sectors of Lane Cove lobbying in regard to the Lane 
Cove Tunnel. 
Lane Cove Tunnel Transition Working Group (LCTTWG) – working group 
announced by the Minister for Roads in June 2006, which became the Lane Cove Tunnel 
Integration Group (LCTIG).  It consisted of representatives of the Premier’s Department 
Infrastructure Implementation Group, the RTA, Connector Motorways and, as required, 
NSW Treasury, the Ministry of Transport and the State Transit Authority. 
motorway - a divided road with two or more lanes for traffic travelling in each direction, 
with no at-grade intersections and with full control of access from abutting property.  
NRMA (National Roads and Motorists’ Association ) – body representing motorists in 
NSW. 
NSW – New South Wales 
xxx 
 
peak hours  - for the purposes of this study, the peak hours are defined as 
? a.m.:  7.00 - 9.00; 
? p.m.: 16.30 -19.00. 
PMV – private motor vehicle (car, light goods vehicle or motorcycle) 
RMS (Roads and Maritime Services) name adopted when the RTA (q.v.) was 
reorganized in 2011. 
RRC – reduction in road capacity 
RTA (Roads and Transport Authority of New South Wales) – NSW government 
authority whose responsibilities included non-local roads and bridges in NSW, driving and 
motor vehicle licences, and road safety.  Now known as Roads and Maritime Services (q.v.). 
SKM (Sinclair Knight Merz) – consultants who prepared the environmental impact 
statement for the Lane Cove Tunnel scheme. 
SUP  (shared use path) – off road path for shared use by pedestrians and cyclists. 
Sydney – Sydney, New South Wales, Australia 
Sydney Buses – state owned bus operator, which runs services along Epping Road. 
Sydney Orbital Network (SON) – motorway ring road  in Greater Sydney.  It consists of 
the following stretches of motorway: 
? M1 (Eastern Distributor);  
? M2 (Hills Motorway); 
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? M5 (South Western Motorway); 
? M5 East; 
? M7 (Westlink); 
? Gore Hill Freeway; 
? Warringah Freeway; 
? Sydney Harbour Tunnel; and 
? Lane Cove Tunnel. 
Extensions to the motorway network in Greater Sydney have been proposed. 
TP1-TP2 – codes assigned to people who responded by telephone to publicity in the press 
local to Epping Road about the field study. 
traffic – people and vehicles passing to and fro along a way.  This may be one or more of 
pedestrians, cyclists, motorists, buses, trams/light rail and heavy goods vehicles. 
transit lane – a lane reserved for high occupancy vehicles, including cars and buses.  
? a T2 transit lane is for vehicles carrying at least two (2) people;  
? a T3 transit lane is for vehicles carrying at least three (3) people. 
transport – unless specified otherwise, this means urban passenger transport, public or 
private 
Transurban Ltd – private owner and operator of the Lane Cove Tunnel, with an interest 
in four other elements (M1, M2, M5 and M7) of the Sydney Orbital Network. 
UTS – University of Technology, Sydney 
xxxii 
 
 
 
